Desaturation and esterification of fatty acids in kidney cells from spontaneously hypertensive rats.
In previous studies, several alterations in lipid metabolism have been related to hypertension, but the mechanisms explaining this relationship have not been elucidated. None of the previous works has focused on the lipid metabolism in kidney, which is a key organ in the overall regulation of blood pressure. The aim of the present work was to study the metabolism of polyunsaturated fatty acids, and the possible compositional changes in kidney from hypertensive rats. Radiolabelled linoleic acid (18:2,n-6) and dihomogammalinolenic acid (20:3, n-6) were incubated with isolated kidney cells from spontaneously hypertensive rats (SHR) or the parent normotensive strain (Wistar Kyoto, WKY). The rats were divided into groups of age 9 (young) and 17 (adult) weeks. Cellular uptake, desaturation, chain-elongation, oxidation and distribution into phospholipids and triacylglycerols were measured. Additionally, the lipid composition of kidney was characterized. With each of the labelled fatty acid substrates the uptake in cells from the SHR rats, compared to the WKY rats, was numerically lower in the young group and higher in the adult group. The incorporation of labelled fatty acids into phospholipids was increased and concomitantly decreased in triacylglycerols in cells from adult SHR rats. The delta6-desaturation, measured as the conversion of labelled 18:2(n-6) to 18:3(n-6) was between two and three times increased in cells from the adult rats compared to the young ones, while no difference was found in hypertensives compared to normotensives. Concomitantly, no difference in conversion of labelled 20:3(n-6) to 20:4(n-6) was observed in relation to blood pressure, but, different from delta6-desaturation, the delta5-desaturation was significantly decreased by age. Taken together, this study demonstrates for the first time desaturation of long-chain polyunsaturated fatty acids in isolated kidney cells in suspension and that, contrary to what has been observed in liver, the desaturase activity is unaffected by hypertension. Also different from what has been observed in liver, no blood-pressure-related changes in lipid composition of kidney were found.